Synthesis and biological evaluation of fluorinated N-benzoyl and N-phenylacetoyl derivatives of 3-(4-aminophenyl)-coumarin-7-O-sulfamate as steroid sulfatase inhibitors.
In the present work, we report convenient methods for the synthesis of 3-(4-aminophenyl)-coumarin-7-O-sulfamate derivatives N-acylated with fluorinated analogues of benzoic or phenylacetic acid as steroid sulfatase (STS) inhibitors. The design of these potential STS inhibitors was supported by molecular modeling techniques. Additionally, computational docking methods were used to determine the binding modes of the synthesized inhibitors and to identify potential interactions between inhibitors and amino acid residues located in the active site of STS. The inhibitory effects of the synthesized compounds were tested on STS isolated from human placenta and against estrogen receptor-(ER)-positive MCF-7 and T47D cells, as well as ER-negative MDA-MB-231 and SkBr3 cancer cell lines. In the course of our investigation, compounds 6c and 6j demonstrated the highest inhibitory effect in enzymatic STS assays, both with IC50 values of 0.18 μM (the IC50 value of coumarin-7-O-sulfamate is 1.38 μM, used as a reference). Compound 6j exhibited the highest potency against the MCF-7 and T47D cell lines (15.9 μM and 8.7 μM, respectively). The GI50 values of tamoxifen (used as a reference) were 6.8; 10.6; 15.1; 12.5 μM against MCF-7, T47D, MDA-MB-231 and SkBr3 cancer cell lines, respectively. Despite the slightly lower activity of compounds 1 and 2 (both in enzymatic and cell-based experiments) compared to 6g and 6j, analogues 1 and 2 proved to selectively inhibit the growth of ER- and PR-positive cell lines.